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All the compounds except cocaine, norcocaine, methaqualone, and the N- 
butyrophenone prodine-like compounds (NIH 10639, 106^, and 10641) were 
suppli^ by Dr. Arthur Jacobson, Laboratory of Medicinal Chemistry, NIADDK, 
Nffi. The identities of all the compounds, except those indicated above, were 
unknown to us when they were originally submitted. These studies were 
conducted under the auspices of the Committee on Problems of Drug 
Dependence. 

For the most part, the procedures described by Seevers and his colleagues (1936, 
1963) and Deneau (1956) regarding the facilities and training of the monkeys 
were used and a brief description follows. The monkeys were injected with 3.0 
mg/kg s.c. of morphine sulfate every 6 hr for at least 90 days before being used. 
This dose regimen was reported by Seevers and Deneau (1963) to produce 
maximal physical dependence. 

Modified procedures for the precipitated withdrawal (PPt-W) and single-dose 
suppression (SDS) tests were reported by Aceto and co-workers (1977 and 
1978). The PPt-W test was initiated by the injection of a test drug 2 1/2 hr after 
an injection of morphine and the animds were observed for signs of withdrawal. 
The SDS test was started approximately 15 hr after the last dose of morphine at 
which time the animals were showing withdrawal signs. The onset and duration 
of action of the test drug were noted. In both tests, a vehicle control and an 
appropriate positive control (naloxone hydrochloride, 0.05 mg/kg or morphine 
sulfate, 3.0 mg/kg) along with 2 or 3 different treatments (doses) of a test 
compound were randomly allocated to the 4 or 5 monkeys of a group. Usually, 
3 or 4 groups per compound were used. All drugs were given subcutaneously (1 
ml/kg) and the vehicle was water except where indicated. The observer was 
"blind" with regard to the treatment given. A minimal 2-week washout and 
recuperation period between tests was allowed. 

Three mouse tests were used in our laboratory to provide a preliminary estimate 
of the potency and profile of activity of each test compound. The tests were tlie 
tail-flick agonist (TF) and the morphine antagonist (TF vs M) tests and the 
phenylquinone (PPQ) test (Dewey et al., 1970; Dewey and Harris, 1971). 
Reference-standard data for these tests are shown in Table 1. In addition. Dr. 
Jacobson occasionally provided us with estimated starting doses. These doses 
were based on results obtained from the mouse-hot plate assay (HP) (Eddy and 
Leimbach, 1953; Jacobson and May, 1965; Atwell and Jacobson, 1978). 
Reference data for this test are shown in Table 2. 
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10633 Furanoindole 





(-)-a-N-Acetyl-N-nonnethadol 



OHg 


MOUSE DATA -ED50 OR AD50 
(95% C.L.) (mg/kg or % change) 

1) TF -19% at 1.0, 26% at 10.0 
and 7% at 30.0^^* 

2) TFvs. M-0%at 1.0, 10.0 
and 26% at 30.0^*’ 

3) PPQ - Inactive at 1.0 and 
10.0, 29% at 30.0a-b 

^Vehicle; Tween 80 + H 2 O and 
wanning 

^Vehicle inactive in all tests 



NIH 10654 did not substitute for morphine at 3 or 12 mg/kg. The drug may have 
exacerbated withdrawal. However, the effect was not dose related. Also, vehicle 
control values were low magnifying possible drug effects. 



TIME (MIN) 


Norcocaine 


MOUSE DATA -F.nsn OR AD50 
(95% C.L.) (mg/kg or % change) 

1) TF - Inactive at 1.0, 10.0 and 

30.0 

2) TF vs M - Inactive at 0.1,1.0 

and 10.0 

3) PPQ - 1.65 (0.74 - 3.69) 
Vehicle: Phosphoric acid and H 2 O 



SDS 

Kosten (1989) reported that cocaine attenuated opiate withdrawal in humans and 
rats. Recently we also demonstrated in our laboratory that cocaine attenuated 
morphine also demonstrated withdrawal in rhesus monkeys. Regarding possible 
mechanisms, the role of cocaine metabolites has been essentially ignored. We 
postulated that norcocaine, a metabolite of cocaine with central nervous system 
effects (Jones, 1984), played a significant role. 

When norcocaine was given, it initially produced behavioral excitement whieh 
was not unlike that seen after cocaine. However, this effect dissipated in about 
15-30 min after which the animal appeared normal. 
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NTH 10664 Norcocainc | 

Norcocaine significantly and promptly attenuated, in a dose-dependent mMner, j 
the total number of withdrawal signs (see fig.)- The action peaked at 90 min and ; 
waned during the rest of the testing period. The suppressive properties of j 
norcocaine on individual withdrawal signs is shown in the table. It is obvious # 
that norcocaine diminished the incidence of all the individu^ withdrawal signs • I 
except restlessness. It should be emphasized that norcocaine did not behave like a f 
typical mu agonist in morphine-dependent monkeys (see results in the table). | 


Norcocaine appeared to have a biphasic effect regarding certain signs. At the low i 
dose it was more effective in suppressing signs designated wet-dog shakes and j 
retching than others namely, rigid abdominal muscles and vocalizes when j 
abdomen palpated. At the high dose, the opposite was apparent for the signs ;i 
retching whose incidence increased, and vocdizes when abdomen palpated or } 
rigid abdominal muscles whose incidence decreased. We ^d not attempt to j 
administer higher doses because severe tremors suggestive of impending 
convulsions during the initial excitement or rausch phase were observed. j 


Summary 

Norcocaine dose-dependently attenuates abrupt morphine withdrawal in Aesus 
monkeys. These results suggest a possible role for this metabolite in the 
interaction of cocaine with the qjioid system. 


TABLE 1 


Comparison of the suppressive properties of norcocaine, morphine and vehicle at 
90 min in withdrawn morphine-dependent monkeys 


Treatment 

Norcocaine 

Vehicle 

Morphine 

Dose mg/kg i.v. 

2.0 

1.0 

3 ml 

3.0 " 

No. of Animals 

4 

3 

3 

3 

Withdrawal signs 





Lying on side or abdomen 

1 

2 

- 


Fighting 

1 

- 

1 


Avoids contaa 

- 


• 

1 

Vocalizes 

- 

- 

- 

- 

Restless 

7 

9 

10 

3 

Drowsy 

- 

- 

- 

•* 

Tremors 

3 

- 

- 


Wet-dog shakes 

4 

4 

10 


Retching 

8 

4 

10 

2 

Vomiting 

- 

- 

• 

• 

Vocalizes when abdomen palpated 

4 

12 

12 


Abdominal muscles (rigid) 

3 

1- 

12 


Total of Signs 

“3r~ 

41 

55 


Calculated P value 

a,b 

a.b 


a 

.X 


Insignificantly different from morphine control (p < 0.05, Mann-WTumey U T< 
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